This study aims at verifying the learning of adolescent students about the disabled person using educational technology in the board game mode and using a semi-experimental non-randomized study of pre and post with unintentional probability sample. Validated and standardized instruments were used. Data were processed by SPSS 20.0 and organized in tables. For comparison of proportions, the McNemar test was used. Females predominated (56%), aged between 13 and 14 years old (63.3%) from private schools (58.7%). It was evidenced a significance for learning about visual and hearing impairment on issues of low complexity (p < 0.0001), visual impairment in the issue of medium complexity (p < 0.0001) and hearing loss in high complexity (p < 0.0001). It should be practiced using the board game to school awareness about the theme, because it provides reflection on the theme, contributes to learning and encourages inclusion.
Introduction
Schools, considered institutions of great significance where teenagers spend a part of their lives, provide identity formation. These institutions are perceived as training and information space, where reflections are motivated, concerns are remedied by promoting awareness in order to making students becoming human beings capable of conscious choices and taking responsible decisions [1] .
Features adolescence as a phase transformation in which the subjects are intended for biological evolution to maturity, reconstituting identity references, located between childhood and the adult world. In general, it is time where there is clarification of values, decision-making, for statement, freedom, independence, curiosity and change [2] .
The literature recognizes the importance of thematic approach Person with Disability for school adolescents, with discussions about stigma, prejudice, attitudinal barriers, acceptance of differences, so that there is real respect and inclusion of this layer in society [3] . Worldwide, more than a billion people have any disabilities, among which about 200 million present with considerable functional difficulties [4] .
Attitudinal changes of the population in relation to people with disabilities, combined with the curiosity and willingness to learn of youth are recommended, therefore it is considered appropriate to approach the public school teenager of the theme, with the use of educational technology, so they can meet and learn to behave in front of a situation involving the disabled in their daily lives.
Educational technology in gaming mode has advantages such as competition and attention among players; the development of potential cognitive, affective and psychomotor domain, in addition to involvement, social interaction, alliances, mutual respect, improves performance in several aspects [5] . Board games allow desired content playful way, and encourage collaborative work in team. Also it gives the participants the opportunity to play several times and stay tuned to the game, for playing actively listening to questions and deliver answers, which stimulates learning pleasurable way [6] .
The board game was developed in order to inform schoolchildren about the person with disabilities; created with dimensions 118, 8 cm high by 84 cm wide, with 22 stopping places on its route. The game has a total of 72 cards, being 29 guiding, 28 questions, 15 trivia, and four numbered pins. To be played in teams, it requires four participants. The first individual or team to reach the end wins the game.
The study aimed at verifying student teens learning about disabled person, using educational technology in board game mode.
Method
This is a quasi-experimental study, non-randomized, of type before and after [7] ; held in public and private schools of the city of Fortaleza, Ceara, with ninth-grade students from elementary school. Non-probability sampling was intentional.
Text was supported in the literature addressing causes and prevention of disabilities, ways to communicate and conduct interactions with these people. This text has built up a question bank with 92 issues, sorted by complexity levels: low, medium and high. Three issues were drawn from each level. The knowledge assessment instruments contemplated nine issues, applied as pre and post educational activity. Affiliation pre-and post-test questions used to measure learning. Students attended schools in scheduled time, being informed about the strategy and objectives of the game.
Survey data were processed in the program SPSS 20.0 and organized in tables. For comparison of proportions before and after the educational activity, it used the McNemar test. The level of significance was of 5% (p < 0.05).
The development of the study attended national and international norms of ethics in research involving humans.
Results
Participated in the data collection 109 students, female gender predominated (56%), aged between 13 and 14 years old (63.3%) and from private school (58.7%). Table 1 shows the variation in errors and successes during pre and posttest considering level of complexity of the subject and type of disability.
Low-complexity level, there was significance in the three issues addressed (p < 0.0001) with increase of hits about item about visual impairment, hearing loss, and decreased on the issue about disability. Medium complexity level, the question of visual impairment obtained increase of hits (p < 0.0001), and high complexity level, the question of hard-of-hearing showed increase of hits (p < 0.0001).
Regarding the gender difference, Table 2 shows the variation in errors and successes for the low-complexity level, females showed significance on the three issues (p < 0.0001), with an increase of hits on items about visual impairment, hearing loss, and a decrease of hits when it dealt with the physical disability. Males obtained significance (p < 0.0001), with an increase of hits to two issues: visual and physical disabilities. The average complexity, there was significance in a matter, both in the female gender, with increase of hits to visual impairment, as in the male, with a decrease of hits for deaf or hard of hearing. In high complexity, both genders also obtained significance (p < 0.0001) in question on deaf or hard of hearing. It was observed the same result as for physical disability for females (p = 1.00), and in male, decrease of hits (p < 0.503). With respect to age (Table 3) , the answers about visually impaired there was an increase in the number of hits on the issues of low and medium complexity in both age groups, 13 -14 years old and 15-17 (p < 0.0001). On issues of high complexity, there was decrease in the range of 13 -14 years old (p = 0.043), remaining the same percentage in the range of 14 -17 (p = 0.839). Questions about hearing impaired, improved yield on the issues of low and high complexity (p < 0.0001) getting worse on average complexity only in the range of 13 -19 years (p = 0.006).
Questions about disabled people had small number of hits at medium complexity in two age groups (5.8% and 32.9%) and (7.5% and 15%).
Discussion
The concept of disability remains in evolution, given that this is the result of interactions between an individual's disabilities and obstacles to their effective participation in society. As there are physical and attitudinal barriers that prevent their insertion and integration, more deficient will be the person [8] . The population must be prepared to establishing effective relationships with persons with disabilities, to this must assimilate skills and attitudinal barriers, abandon. Health professionals report unpreparedness in relation to this audience, a fact noted early graduation, where nursing students showed that they rely on interpreters to communicate, meet without informing the procedures to be performed in consultation with nursing, and unaware of peculiarities of the clientele. Thus, training is essential to transform reality, being the result of awareness [9] .
As a matter of human rights, it should minimize behavioral barriers faced by people with disabilities. Raising awareness by using educational strategies still in school age, and challenge negative attitudes, are initial steps for the accessibility of persons with disabilities [10] .
Results show that educational game board mode favored students' learning about the persons with disabilities. Although the games are not a substitute for other teaching methods, this is motivating, fun and interactive strategy that aggregates content learning, constant development of ethical and healthy behavioral aspects [11] . This way, it understands how technological advances influence education. Thus confirms the need to associating it with new ways able to keeping students alert, interested in dynamic activities [12] .
Content on visual, auditory and physical deficiencies had increase of hits performed by heterogeneously in each level of complexity. There was improvement in the learning of content on visual impairment and hearing on low complexity. The first content, the pre-test responses were obtained from affirmative about concept of congenital blindness. Students have not been successful, showing responses with large amount of errors. Studies of community health agents found difficulty on learning deep concepts and abstract as a person blind, low vision, even after the completion of a course of 40 hours [13] . There is a shortage of studies on congenital blindness, which contributes to greater ignorance about the subject and unpreparedness to dealing with the blind [14] .
In the post-test, students were asked what factors do not cause eye trauma, with the following response options: traffic accidents; aging; physical attacks; chemicals. The increase in the number of hits has important repercussions since ocular trauma is the leading cause of monocular blindness and, after cataract is the most common cause of visual impairment [15] . To impacting the avoidable causes, it becomes important to education and supervision, with accident prevention measures, stringent requirement for protective gear at work, continuous supervision of children by adults while playing, and guidelines to prevent household accidents with sharp objects, acids, among others [16] .
About hearing impairment, at the pre-test, it was described as a situational problem on communication with the deaf, whose correct alternative would be sign language. About half of the students reached the issue, suggesting that they have heard or had contact with the same. Used to establishing relation with/between deaf individuals, sign language conveys ideas, wishes and happenings [17] .
Knowing the method of communicating with the Deaf provides approximation of your universe and promotes interaction between people with and without deafness. Social interactions are associated with psychological well being and related factors can be considered protective factors against pressures of life and the challenges of development, such as those faced by deaf children [18] .
In the post-test treated with care on the hearing related to the use of electronic devices. Effects of noise and loud music are present in society, and have been a concern in recent years, especially among adolescents and adults, who hear frequently stereos [19] . Students reflected on the importance of listening to sound at low volume and avoid early problems in hearing. Most of the time the running game showed students using electronic devices and had interest and curiosity about the risk of deafness. Approximating activity to reality allows meeting and promoting health through education and training to acquire healthy habits [20] .
It was observed that physical disability in low complexity showed a significant reduction in the number of hits. In the pre-test, the assertive brought situation where the lack of sensation in the legs should be named properly as disabilities. Almost all students answered correctly. On the other hand, the question about social integration theme addressed post-test, which should be set based on the example of the optimized access student with physical disabilities to mainstream school. This assertive presented reduction of almost half the hits on the question of the pre-test.
About issues of medium complexity the improvement of learning to dealing with visual impairment. The pre-and post-test questions cited the subject orientation and mobility of the blind person. The pre-test was about the importance of fitness of the guide dog as immunization and approximately half of the students missed the point. The guide dog is a guidance and resource mobility, must be used by adults only; it requires prior knowledge and conditions to treat it with care and maintenance, health and hygiene [21] .
In comparison, the issue of orientation and mobility of approached post-test blinded by another person and showed significant increase in the number of hits. This issue strengthens the thought that the teaching about disabilities, added the training and experience is important both in schools and community experiences, clinics, because it contributes to the formation of the individual. May not exercise immediate changes; however, serves to making them aware and informing them about the deficiencies [22] .
In the pre-test, the task about hearing in old age presents a significant number of hits. The increased amounts of elderly in the population, and of course, need for full and equal attention efforts. Continuing education of health teams, awareness of the population in order to ensuring the right of the elderly are some of the factors that can integrate and make the society participate effectively of this transformation [23] .
However, there is a decrease of hits when it comes to the knowledge of the deaf and dumb. This term is loaded with prejudices, stereotyped and unpleasant for people with hearing loss, given that the deaf are not necessarily silent. In some cases, deaf people can make use of the appliance phonatory, unknown situation by students, which made them commit errors when answering the question [24] . High complexity level, hearing was the only theme that showed improvement in learning. The question of the pre-test treated about diseases that could cause deafness in a child of four months. Most students did not respond correctly. Thus, it emphasizes the importance of health education for the public in order to prevent disease and improve the quality of life, therefore, needing further explore concepts related to disease and disability.
In post-test, which dealt with the relationship between traffic accident and sequels in the hearing, there was significant increase in the number of hits. Polls show that three frequent causes of accidents that cause fracture of the temporal bone, causing hearing loss, are accidents with vehicles and motorcycles, falls and external violence [25] . Traffic accidents are important for public health, as well as frequent strikes the young population group preventable through educational programs, preventive, informational and normative [26] .
Despite the female gender excelling to the male, the improvement of learning performed similarly in both groups. In contrast, a study that aimed to evaluating the concentrated attention of young people from 15 to 18 years old identified that the male is more swift and thoughtful responses, not wavering between highs and lows of concentration as female literacy, making mistakes and inattention [27] .
Regarding the age groups, the lowest age group showed lower learning content on PcD. generally speaking, young people between 10 and 15 years old prefer active educational activities and peer interaction during these activities. They are intellectually curious about the world and about themselves and respond positively to opportunities to connect their realities to the content offered at school [28] . On the other hand, the older group accumulates experiences that translate into greater knowledge on the subject.
Conclusions
Implementation of educational technology provided knowledge about the topic, peculiarities about the PcD, prevention of disabilities, and relationship with people with visual, auditory and physical disabilities. Learning was significant in low-complexity issues in visual and auditory disabilities content, medium complexity on visual impairment, and high complexity, on hearing disabilities.
Results, in addition to refer to reflection about the importance of using the Board game in teaching about the PcD, contribute to participants' knowledge, awareness, inclusion and encourage use of the different thematic strategy for school education.
It points as limitation of the study, the intentional sample and the application in a given region. It is recommended with expanded populations studies about age and region of origin.
